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Reptile-Associated Salmonellosis — Selected States, 1996-1998 


During 1996-1998, CDC received reports from approximately 16 state health de- 
partments of Salmonella infections in persons who had direct or indirect contact with 
reptiles (i.e., lizards, snakes, or turtles). Salmonella infection can result in invasive 
illness including sepsis and meningitis, particularly in infants. Despite educational ef- 
forts, some reptile owners remain unaware that reptiles place them and their children 
at risk for salmonellosis. This report summarizes clinical and epidemiologic informa 
tion in four cases and provides information about state regulations to prevent trans- 
mission of Salmonella spp. from reptiles to humans. 


Case Reports 

Arizona. During October 1996, a 3-week-old boy was admitted to a hospital emer- 
gency department with fever (103.6 F [40 C]), vomiting, and bloody diarrhea of 15 
days’ duration. Stool and blood cultures yielded Salmonella serotype IV 44:z4,z23-, an 
extremely rare serotype. The infant was hospitalized for 10 days and treated with in- 
travenous fluids and amoxicillin. To determine the cause of the infant's illness, a stool 
specimen was obtained from the family’s pet iguana, which also yielded Salmonella 
IV 44:24,223-. In an attempt to prevent reinfection, local health officials informed the 
parents of the importance of the infant avoiding direct and indirect contact with the 
reptile, and the iguana was moved to a relative’s home. One month later, the infant 
spent 2 days in the relative’s home where the iguana was housed; 48 hours after this 
visit, the infant was again treated at an emergency department for fever and diarrhea. 
A stool culture again yielded Salmonella \V 44:z4,z23-. 

Kansas. During April 1997, a 6-year-old boy had bloody diarrhea of 10 days’ dura- 
tion, abdominal cramps, vomiting, and fever (104.9 F [41 C]). Stool culture yielded 
Salmonella serotype Typhimurium. The child was treated with ceftriaxone and 
amoxicillin/clavulanate. Nine days after the boy started therapy, his 3-year-old brother 
also developed diarrhea, and a stool sample yielded S. Typhimurium. No other family 
members became ill. The two boys shared a room with two corn snakes that they 
handled regularly. Stool cultures from the corn snakes yielded S. Typhimurium. The 
parents reported to health department staff that they were unaware that snakes are a 
source of salmonellosis. 

Massachusetts. During May 1997, an 8-year-old boy with a congenital immune de 
ficiency developed severe vomiting, abdominal cramps, bloody diarrhea, and head- 
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aches. Stool samples yielded Salmonella serotype St. Paul. The boy was ill for 14 
days and received extensive supportive care at home. Three days before the boy be 
came ill, the family had purchased two iguanas from a local pet store. The family was 
not informed by pet store personnel that reptiles are a source of salmonellosis; the 
child handled the reptiles, including putting them on his head and face. Before diag 
nostic testing could be performed, the reptiles were returned to the pet store. The 
parents informed the pet store owner of the child's illness, and the pet store owner 
reportedly was unaware that reptiles carry Salmonella spp 

Wisconsin. |n December 1998, a previously healthy 5-month-old boy suddenly died 
at home. No significant macroscopic or histologic findings were revealed during 
autopsy; however, culture of a heart blood sample yielded Salmonella serotype Ma 
rina. The cause of death was attributed to S. Marina septicemia. The family had a pet 
iguana that had not come into direct contact with the infant. Culture of a stool sample 
taken from the iguana yielded S. Marina. Based on an interview, the parents were 
unaware that the infant was at risk for salmonellosis from indirect or direct contact 
with the iguana 


State Regulations for Preventing Reptile-Associated Salmonellosis 

During March 1999, CDC contacted all 50 state health departments to determine 
whether state regulations existed for sale of reptiles and distribution of information 
about salmonellosis. Of the 48 states that responded, three (California, Connecticut, 
and Michigan) had regulations requiring pet stores to provide information about sal 
monellosis to persons purchasing a turtle; two states (Kansas and Maryland) require 
salmonellosis information to be provided to persons purchasing any reptile. Three 
states (Arizona, Minnesota, and Wyoming) prohibit reptiles in day care centers and 
long-term-care facilities. 
Reported by: C Levy, MS, M Finnerty, Arizona Dept of Health Svcs. G Hansen, DVM, Kansas 
Dept of Health and Environment. J Cory, MPH, M McGuill, DVM, B Matyas, MD, A DeMaria, Jr, 
MD, State Epidemiologist, Massachusetts Dept of Public Health. G Schmunk, MD, J Grantham, 
MD, Brown County Medical Examiner's Office, Green Bay, Wisconsin; J Archer, MS, J Kazinier 
czak, DVM, J Davis, MD, State Epidemiologist for Communicable Diseases, Wisconsin Dept of 
Health and Family Svcs. Foodborne and Diarrheal Diseases Br, Div of Bacterial and Mycotic 


Diseases, National Center for Infectious Diseases, CDC 

Editorial Note: In the United States, pet turtles were an important source of salmonel- 
losis until commercial distribution of pet turtles <4 inches long was banned in 1975 
(7). This ban led to a 77% reduction in the frequency of turtle-associated Salmonella 
serotypes isolated from humans during 1970-1976 (7). The popularity of other rep- 
tiles as pets is growing and has raised concerns about their impact on public health. 
This and other reports (2) demonstrate that reptile-related salmonellosis continues to 
pose a substantial threat to human health. Approximately 93,000 (7%) cases per year 
of Salmonella spp. infections are attributable to pet reptile or amphibian contact (3) 
An estimated 3% of households in the United States have a reptile (CDC, unpublished 
data, 1999). Many reptiles are colonized with Salmonella spp. and intermittently shed 
the organism in their feces (4). Persons become infected by ingesting Sa/monella 
after handling a reptile or objects contaminated by a reptile and then failing to wash 
their hands properly. Either direct or indirect contact with infected reptiles and their 
environment can cause human illness (5,6) 
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Rare Salmonella serotypes, such as Java, Marina, Stanley, Poona, and Chameleon 
associated with reptiles, increasingly have been isolated from humans (7) (Figure 1). 
For example, S. Marina isolates from humans increased from two in 1989 to 47 in 
1998, and S. Poona increased from 199 in 1989 to 341 in 1998 (8). Isolation of rare 
serotypes of Salmonella spp. can alert public health staff about trends in the trans- 
mission of infection from reptiles to humans. 

Most persons who contract reptile-associated salmonellosis are infants and young 
children. In 1994, 413 (81%) of 513 S. Marina cases occurred in children aged <1 year, 
whereas 4301 (14%) of 30,723 reported salmonellosis cases occurred in children aged 
<1 year (6). During 1989-1998, 516 (24%) of 2150 Salmonella isolates with reptile- 
associated serotypes were from children aged <4 years, whereas 50,755 (19%) of 
267,131 other serotypes were from this age group (CDC, unpublished data, 1999). Be- 
cause infants and immunocompromised persons are more susceptible to illness, 
many reptile-associated Salmonella infections involve serious complications, includ- 
ing septicemia and meningitis (9 ). 

The risks for transmission of Salmonella spp. from reptiles to humans can be re- 
duced by thoroughly washing hands with soap and water after handling reptiles or 
objects that have been in contact with reptiles and by preventing reptile contact with 
food-preparation areas. Children aged <5 years and immunocompromised persons 
should avoid direct and indirect contact with reptiles. Reptiles also should not be kept 
in homes of persons with children aged <1 year and in child care facilities (see box). 
All pet store personnel and reptile owners should be aware that reptiles can carry and 
transmit Salmonella spp. Pet stores are in a unique position to educate consumers 
because reptile owners obtain most of their information about their pet from pet store 
personnel. CDC and the Pet Industry Joint Advisory Council (PIJAC) have developed 
educational posters and brochures for use by veterinarians and pet stores on safe pet 
reptile handling.* 


*Posters are available on request from PIJAC, telephone (800) 553-7387 


FIGURE 1. Rate* of reptile-associated Salmonella serotypes isolated from humans 
— United States, 1963-1998" 
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*Per 10,000,000 population. 
tReptile-associated serotypes are isolates from nonhumans reported to CDC and the U.S. 
Department of Agriculture that are isolated from reptiles >50% of the time. 
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Recommendations for Preventing Transmission 
of Salmonella from Reptiles to Humans 


Pet store owners, veterinarians, and pediatricians should provide information to owners 


and potential purchasers of reptiles about the risk for acquiring salmonellosis from rep 

tiles 

Persons should always wash their hands thoroughly with soap and water after handling 
eptiles or reptile cages 

Persons at increased risk for infection or serious complications of salmonellosis (e.g., chil- 

dren aged <5 years and immunocompromised persons) should avoid contact with 
eptiles 

Pet reptiles should be kept out of households where children aged <1 year and immuno 
ompromised persons live. Families expecting a new child should remove the pet reptile 

from the home before the infant arrives 

Pet reptiles should not be kept in child care centers 

Pet reptiles should not be allowed to roam freely throughout the home or living area 

Pet reptiles should be kept out of kitchens and other food-preparation areas to prevent 

contamination. Kitchen sinks should not be used to bathe reptiles or to wash their dishes, 
ages, or aquariums. If bathtubs are used for these purposes, they should be cleaned thor 
ughly and disinfected with bleach 








The effectiveness of educating the public about reptile-associated salmonellosis 


needs to be evaluated. To enhance efforts to educate the public in a systematic, con- 
sistent, and timely manner, the National Association of State Public Health Veterinari- 
ans and the Council of State and Territorial Epidemiologists jointly recommend “that 
the appropriate state and local agencies enact legislation prohibiting the sale or gift of 
reptiles unless there is written point-of-sale education provided to consumers on the 


ris 


ks for and prevention of reptile-associated salmonellosis” (70). CDC will provide 


assistance to states interested in developing point-of-sale educational material; how- 
ever, if these educational efforts should prove unsuccessful, states may wish to adopt 
restrictions for the sale of reptiles similar to those for turtles. 
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Assessment of Laboratory Tests for Plasma Homocysteine — 
Selected Laboratories, July-September 1998 


Cardiovascular disease, including coronary heart disease and stroke, is the leading 
cause of death in the United States. Elevated plasma homocysteine (Hcy), generally 
defined as fasting plasma Hcy levels >15 umol/L, is an independent risk factor for vas- 
cular diseases (7,2). It is unknown whether Hcy is a cause of or a marker for 
atherosclerosis. A recent statement by the Nutrition Committee of the American Heart 
Association concluded that until results of clinicai trials are available, population-wide 
Hcy screening is not recommended (3). However, Hcy tests are used in the clinical 
setting and information on interlaboratory variation, on method variation, is limited. 
To assess the status of interlaboratory and intralaboratory variation for Hcy analysis, 
CDC conducted a study of selected laboratories during July-September 1998. This 
report summarizes findings from the study, which indicates a need to improve analytic 
precision and to decrease analytic differences among laboratories (4). 

Fourteen laboratories participated in the study, including three manufacturers, two 
government, eight academic, and one clinical research laboratory. Each of three labo- 
ratories used two different methods. Selection of laboratories was based on the type 
of method used for Hcy testing: high-performance liquid chromatography (HPLC), gas 
chromatography-mass spectrometry (GC-MS), and immunoassay. Laboratories that 
used HPLC were further subdivided based on the type of detection each laboratory 
used (electrochemical or fluorescence) and by each of the types of reducing and label- 
ing reagent each used to convert protein-bound and oxidized Hcy into free Hcy and to 
attach a fluorescent tag to the free Hcy for detection purposes. Laboratories using 
immunoassay were subdivided into two groups: those using fluorescence polarization 
immunoassay (FPIA) and those using enzyme immunoassay (EIA). Laboratories par- 
ticipated in a 2-day analysis of 46 blinded plasma samples, four blinded plasma sam- 
ples with added Hcy, and three plasma quality-control (QC) pools. interlaboratory and 
intralaboratory (i.e., between tests run in a laboratory) variation was expressed as a 
relative standard deviation*. In the absence of target values for the samples analyzed, 
the GC-MS method was considered arbitrarily as a reference method. Because it used 
stable-isotopically labeled Hcy as an internal standard, this method is considered to be 
the most accurate and precise assay available. 

For all tests, the mean interlaboratory variation was 9.2% for plasma samples, 8.8% 
for plasma samples with added Hcy, and 7.6% for the QC pools (Table 1). The mean 
interlaboratory variation in each method group ranged from 3% to 13%. The group of 
laboratories performing the FPIA assay had the lowest interlaboratory variation (4.9% 
for plasma, 3.2% for plasma with added Hcy, and 3.2% for the QC pools). The mean 
intralaboratory variation was 5.6% for plasma samples, 4.9% for plasma samples with 
added Hcy, and 4.2% for the QC pools (Table 1). For most laboratories, the intralabora- 
tory variation was <10% and the analytical recovery of added Hcy was 85%-115%. 


*Relative standard deviation=standard deviation/mean x 100. 
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TABLE 1. Mean interlaboratory and intralaboratory variations of homocysteine (Hcy) 
plasma samples from 14 laboratories, July-September 1998 





Plasma Plasma and Hcy Quality-control pools 
Variation RSD* RSD RSD 


interlaboratory 29 8.89 7.6 
Intralaboratory 5.6% 4.95 4.2 














*Relative standard deviation 


Two of the HPLC methods (HPLC with electrochemical detection and HPLC with 
fluorescence detection using sodium borohydride as a reducing agent and monobro- 
mobimane as a labeling agent) and the EIA method produced results that were, on 
average, 7.5%, 8.1%, and 7.4% higher than GC-MS results. One HPLC method (HPLC 
with fluorescent detection using trialkylphosphine as a reducing agent and ABD-F as 
a labeling agent) produced results that were on average 16.1% lower than GC-MS 
results. The FPIA method and the two remaining HPLC methods (HPLC with fluores 
cence detection using either TCEP or TBP as a reducing agent and SBD-F as a labeling 
agent) showed no deviation compared with results of the GC-MS method. 

Analytical quality specifications analysis was performed to test whether the preci- 
sion’ and bias*® of each method were satisfactory (5,6 ). On the basis of intralaboratory 
variations, none of the laboratories showed optimum performance for all three types 
of samples, two laboratories showed desirable performance, and six laboratories ex 
ceeded the requirements for minimum performance for at least two types of samples. 
Three methods performed best regarding analytical precision: GC-MS, FPIA, and 
HPLC with fluorometric detection using a water-soluble phosphine as reducing agent 
TCEP) and SBD-F as fluorescent tag 

With regard to apparent analytical bias, nine laboratories met the requirements for 
optimum performance with respect to GC-MS, and two laboratories did not meet the 
requirements for minimum performance. The following three methods performed 
best regarding apparent analytical bias (versus GC-MS): FPIA, HPLC with fluorometric 
detection using water-soluble phosphine as reducing agent (TCEP) and SBD-F as fluo 
rescent tag, and HPLC with fluorometric detection using the classical tri-buty! 
phosphine as reducing agent (TBP) and SBD-F as fluorescent tag 
Reported by: Div of Laboratory Sciences, National Center for Environmental Health, CDC. 
Editorial Note: The findings in this report indicate that the fully automated FPIA assay 
performed best with respect to lowest interlaboratory variation, analytical precision, 
and apparent analytical bias relative to a GC-MS method. Previous findings have 
shown a good agreement between the FPIA assay and an HPLC assay with internal 
standardization for approximately 800 serum and plasma samples (7). 

Although both the mean interlaboratory variation and the mean intralaboratory 
variation were <10% in this study overall, this variation might be clinically unaccept- 
able because of a graded increase in risk for vascular diseases with increasing plasma 


‘Analytical precision is <0.25 x within-patient variability for optimum performance, <0.5 x 
within-patient variability for desirable performance, and <0.75 x within-patient variability for 
minimum performance 

*The bias of a method is <0.125 x combination of within-patient and between-patient variability 
for optimum performance, <0.25 x combination of within-patient and between-patient variabil- 
ity for desirable performance, and <0.375 x combination of within-patient and between-patient 
variability for minimum performance 
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Hcy, starting at plasma Hcy concentrations well within the normal range of the popu- 
lation. The findings in this report also indicate that laboratories performing the same 
method sometimes vary more among themselves than laboratories performing differ- 
ent methods. The analysis also suggests that improvements are needed in the analyti- 
cal precision to assure that laboratories in an area can use the same reference 
intervals. To aid this improvement, researchers need to evaluate individual laboratory 
performance through a program that includes standard reference materials and com- 
parisons with other laboratories. Such an improvement is needed because Hcy has 
developed from an esoteric test to a clinical test. 

The major limitations of this study were the small number of laboratories using 
each method and the arbitrary selection of the GC-MS method as a reference method, 
which may itself be biased. As a result, conclusions regarding interlaboratory vari- 
ation within a method group and with respect to method-specific bias should be inter- 
preted with caution. A high-quality reference method for Hcy is needed to better 
evaluate a laboratory's or a method's quality. 

CDC is promoting efforts to develop a high-order reference method for plasma Hcy 
by tandem mass spectrometry, the state-of-the-art methodology for accuracy and pre- 
cision. This method will be a standard for the development and characterization of 
reference materials. Future studies will assess the variability between laboratories be- 
fore and after the introduction of standard reference materials. 
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Surveillance for Acute Pesticide-Related Iliness 
During the Medfly Eradication Program — Florida, 1998 


The Mediterranean fruit fly (Medfly) (Ceratitis capitata, Wiedemann) is an exotic 
insect that can damage approximately 250 fruit and vegetable plant species and is a 
serious threat to domestic agriculture. During the spring and summer of 1998, pesti- 
cides were used by federal and state agriculture authorities to eradicate Medfly infes- 
tations that had been detected in portions of five Florida counties (Table 1). This report 
summarizes surveillance data, describes probable and possible cases of illness asso- 
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TABLE 1. Number of gallons of malathion applied, number of square miles covered, 
estimated number of persons exposed, and number of persons adversely affected in 
the Medfly Eradication Program, by county — Florida, 1998 





Total malathion Probable and 
Dates volume, Total Estimated possible 
of eradication excluding bait treatment area exposed cases 
County effort (gallons)* (square miles) population of iliness 


Dade’ April 4-24 1.4 0.08 1,500 0 
Lake/Marion$ April 30-July 13 2,125.0 35.20 2,500 11 
Manatee May 14—June 26 1,665.0 50.00 120,000 103 
Highlands July 9-Sept 6 2,494.0 42.50 8,000 9 





Total 6,285.4 127.78 132,000 123 





*in addition, small amounts of diazinon, another organophosphate insecticide, were applied 
from the ground as a soil drench in Dade (0.04 gallon applied over 0.0001 square mile), Lake 
(0.3 gallon applied over 0.0007 square mile), and Manatee counties (0.1 gallon applied over 
0.0003 square mile) 

'No aerial application of malathion/bait; ground application only 


‘Aerial applications of malathion/bait in Lake County also included small portions of Marion 
County 


ciated with the eradication effort, and provides recommendations for future Medfly 
eradication programs. 

The Medfly Eradication Program began on April 4, 1998, with ground applications 
of malathion/bait* and diazinon, followed by aerial malathion/bait application that be 
gan on April 30. All insecticide applications were completed on September 6. The re- 
spective county health departments estimated that 132,000 persons resided in the 
areas treated with these pesticides 


Surveillance for lilness 


Reports of potential adverse health effects attributed to the Medfly Eradication Pro- 
gram pesticide applications were solicited by state health and agriculture authorities 
and collected through telephone hotlines maintained by the Florida Poison Informa- 
tion Network and county health departments. The public was advised of the pesticide 
use and the hotline number through public meetings hosted by federal and state agri- 
culture department ofticials, news articles, and radio and television reports. During 
April 30-September 30, 1998, 230 reports of illness were received from Florida resi- 
dents and physicians and were investigated by the Florida Department of Health. Re- 
ports were classified according to a standard case classification system.' Of the 
230 reports, 34 (15%) cases were classified as probable pesticide-related illness based 


*Malathion (Fyfanon® ULV, Cheminova Inc., Wayne, New Jersey) combined with a corn protein 
bait, Nu-Lure® (Miller Chemical and Fertilizer Co., Hanover, Pennsylvania) was applied at a 
rate of 2.4 fluid ounces malathion and 9.6 fluid ounces bait per acre per week. The reportedly 
nontoxic bait comprises hydrolyzed corn gluten meal and inert ingredients including corn 
syrup. Backpack sprayers or truck-mounted pressure sprayers were used for ground applica- 
tions; UH-1 “Huey” helicopters and DC-3 aircraft conducted the aerial applications. (Use of 
trade names and commercial sources is for identification only and does not imply endorsement 
by CDC or the U.S. Department of Health and Human Services.) 

'CDC’s National Institute for Occupational Safety and Health classifies a case of acute pesticide- 
related illness and injury as being definite, probable, possible, or suspicious as determined 
by the level of certainty of exposure, whether health effects were observed by a health-care 
provider, and whether sufficient toxicologic information supports a causal relation between 
the exposure and the reported health effects. When toxicologic evidence for an exposure-health 
effect relation is not present, the case is classified as unlikely. 
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on abnormal medical signs compatible with malathion/bait or diazinon toxicity ob- 
served by a licensed health-care professional, and 89 (39%) were classified as possible 
based on symptoms compatible with malathion/bait or diazinon toxicity reported to 
health-care providers or a state health authority. Of the remaining 107 (47%), 24 were 
excluded because of insufficient information, 32 were asymptomatic or had symp- 
toms unrelated to exposure, and 51 were classified as unlikely. No reports were clas- 
sified as definite cases of pesticide-related illness because this category requires 
confirmation by laboratory testing of clinical or environmental samples that were not 
available. 

The 123 probable or possible cases represent a crude rate of nine cases per 10,000 
residents in the exposed areas. Of the 123, 89 (72%) occurred in females; the median 
age was 46.5 years (range: 6 months-82 years). Eight reports (7%) involved children 
aged <5 years, and 20 (16%) involved persons aged >65 years. Four reports (3%) de- 
scribed persons whose illnesses were considered work-related (i.e., Medfly Eradica- 
tion Program pesticide applicator, lawn-care worker, health department hotline 
worker, and hotel worker). 

Among the 123 cases, signs and symptoms for 87 (71%) were respiratory (e.g., 
dyspnea, wheezing, coughing, and upper respiratory tract pain/irritation); 77 (63%) in- 
volved the gastrointestinal system (e.g., nausea, vomiting, diarrhea, melena, and ab- 
dominal cramping); 74 (60%) involved the neurologic system (e.g., headache, vertigo, 
ataxia, peripheral paresthesia, disorientation, and confusion); 28 (23%) involved the 
skin (e.g., erythema [with or without maculopapular rash], pruritis, and burning sensa- 
tions); and 23 (19%) involved the eyes (e.g., lacrimation, conjunctivitis, blepharitis, and 
blurred vision)’. 


Case Reports 

Case 1. A 49-year-old man experienced dyspnea, upper respiratory irritation, and 
headache after being exposed to aerial malathion/bait applications while working on 
the roof of his house. His physician diagnosed severe bronchitis and reported that the 
illness probably resulted from malathion/bait exposure. 

Case 2. A 31-year-old man reported a blistering rash over his arms, legs, and neck 
following an aerial application of malathion/bait. He was exposed to malathion/bait 
while conducting his lawn maintenance business. He reported that the rash developed 
where grass trimmings coated with pesticide stuck to his skin. His physician diag- 
nosed allergic contact dermatitis secondary to malathion/bait exposure. 

Case 3. A 35-year-old man reported a pruritic rash on exposed skin surfaces. He had 
covered his pool in accordance with recommendations and was exposed to 
malathion/bait while removing the cover, which he had folded and carried under his 
right arm. He was not wearing a shirt, and the rash developed at those points where 
the pool cover had contacted his arm and torso. His physician diagnosed allergic der- 
matitis. 

Case 4. A 32-year-old woman with a history of asthma complained of multiple 
symptoms in reaction to ground applications of malathion/bait and diazinon in her 
neighborhood. Symptoms included nausea, diarrhea, abdominal cramping, cough, 
upper respiratory irritation, dyspnea, wheezing, headache, and fatigue. Her physician 
diagnosed acute aggravation of asthma secondary to pesticide exposure from the 
Medfly Eradication Program. 


STotal is 289 cases because some persons experienced signs and symptoms in more than one 
system. 
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Reported by: O Shafey, PhD, HJ Sekereke, Jr, PhD, BJ Hughes, PhD, S Heber, DrPH, RG Hunter, 
PhD, RG Brooks, MD, Florida Dept of Health. Health Studies Br, Div of Environmental Hazards 
and Health Effects, National Center for Environmental Health; Surveillance Br, Div of Surveil- 
lance, Hazard Evaluations, and Field Studies, National Institute for Occupational Safety and 
Health, CDC. 

Editorial Note: The Environmental Protection Agency (EPA) classifies malathion as an 
acute toxicity category Ill compound’, and it is considered safer than many other or- 
ganophosphates because it is rapidly detoxified by the body. Nevertheless, adverse 
health effects have been reported by persons exposed to malathion (7 ). Self-reported 
health effects previously associated with aerial spraying of malathion/bait include res- 
piratory symptoms (particularly among persons with pre-existing respiratory condi- 
tions), gastrointestinal symptoms, neurologic symptoms, contact dermatitis, and 
conjunctivitis (2-4 ). These effects may represent irritant or allergic responses to either 
component of the malathion/bait formulation (5,6). Cholinesterase inhibition (3) or 
anxiety about aerial malathion/bait application (2,7 ) also may be responsible for some 
symptoms 

The findings in this report suggest that for most persons, aerial application of 
malathion/bait does not pose an acute risk to health; however, at least 123 probable or 
possible pesticide-related cases of illness were associated with pesticide exposure. 
Each case-patient had signs and/or symptoms consistent with pesticide exposure, and 
iliness probably resulted from sensitivity to the irritant/allergic effects of 
malathion/bait. Although ground application of diazinon, another acute toxicity cate- 
gory Ill organophosphate, was employed in some locations, this agent was consid- 
ered less likely to be responsible for the observed health effects because it was used 
in only three counties, was applied focally (without aerial application), and was used 
in minimal quantities. 

The findings in this report are subject to at least three limitations. First, because this 
was a passive surveillance effort, persons may have become ill who did not seek 
medical attention or were not reported to the surveillance system. Second, rates of the 
health outcomes in the exposed population could not be compared with those for the 
general population because baseline incidence data for many of the effects attributed 
to the malathion/bait application are not available. Third, the role of cholinesterase 
inhibition was not determined because blood cholinesterase levels were not obtained. 

Certain malathion formulations are registered by EPA for aerial spraying over ur 
ban areas in mosquito-control programs. The use of malathion in these programs pro- 
vides an important public health benefit by controlling mosquitoes that transmit 
human diseases such as encephalitis, dengue fever, and malaria. Spraying 
malathion/bait over urban populations for Medfly eradication has generated contro- 
versy in part because these applications are directed not at preventing human illness 
but at eradicating an agricultural pest. Federal law does not permit spraying 
malathion/bait over urban areas without an emergency EPA exemption**. To reduce 
the risk for illness among persons sensitive to the effects of malathion/bait applica- 
tions, federal and state agricultural authorities are encouraged to pursue and enhance 
alternative methods for Medfly control. These methods include preventing Medfly im- 
portation into the United States, quickly detecting Medfly infestations (e.g. through 


‘EPA classifies pesticides into one of four acute toxicity categories based on established 
criteria (40 CFR Part 156). Pesticides with the greatest toxicity are in toxicity category | and 
those with the least are in category IV. 

**40 CFR Part 166. 


(Continued on page 1027) 
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FIGURE I. Selected notifiable disease reports, comparison of provisional 4-week totals 
ending November 6, 1999, with historical data — United States 


CA RRENT 
DISEASE DECREASE INCREASE a WEEKS 


Hepatitis A i 789 


Hepatitis B 342 
Hepatitis, C/Non-A, Non-B 217 
Legionellosis 54 
Measles, Total 4 
Meningococcal Infections x 86 
Mumps 
Pertussis 


Rubella 


Ratio (Log Scale)* 
Beyond Historical Limits 
*Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 


subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — provisional cases of selected notifiable diseases, 
United States, cumulative, week ending November 6, 1999 (44th Week) 





Cum. 1999 Cum. 1999 





Anthrax HIV infection, pediatric** 121 
Bruceliosis* Plague 
Cholera Poliomyelitis, paralytic 
Congenital rubella syndrome Psittacosis* 
Cyclosporiasis* Rabies, human 
Diphtheria Rocky Mountain spotted fever (RMSF) 
Encephalitis: California* g Streptococcal disease, invasive Group A 
eastern equine* 6 Streptococcal toxic-shock syndrome* 
St. Louis* Syphilis, congenital* 
western equine* Tetanus 
Ehrlichiosis human granulocytic (HGE)* Toxic-shock syndrome 
human monocytic (HME)* Trichinosis 
Hansen Disease* Typhoid fever 
Hantavirus pulmonary syndrome*' Yellow fever 
Hemolytic uremic syndrome, post-diarrheal* 














no reported cases 

*Not notifiable in all states 
Updated weekly from reports to the Division of Viral and Rickettsial Diseases, National Center for Infectious Diseases (NCID) 
Updated monthly from reports to the Division of HIV/AIDS Prevention-Surveillance and Epidemiology, National Center for 
HIV, STD, and TB Prevention (NCHSTP), last update October 24, 1999 

1 Updated from reports to the Division of STD Prevention, NCHSTP. 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 
weeks ending November 6, 1999, and November 7, 1998 (44th Week) 





Reporting Area 


AIDS 


Chiamydia 


Cryptosporidiosis 


Escherichia 
coli 0157:H7* 





NETSS 


PHLIS 








Cum 
1998 





| 


Cum 


1998 


Cum 
1999 





Cum 
1998 


Cum 
1999 





Cum 


Cum 


1998 1999 








87 3 356 


Cum 
1999 


336 


33 


Cum 
1998 


3 





Pp 


Jividual cases may be reported through both the National Electronic Telecommuni 
lic Health Laboratory Information System - 
Updated monthly from reports to the Division 


i TB Prevent 


st 


anc 


notifiable 


Qn 


ast 


Unavailable 


spdate October 24 


no reported cases 


(PHLIS) 


199 


C.N.M 


ations System for Surveillance 


Commonwealth of Northern Mariana Islands 
(NETSS) and the 


of HIV/AIDS Prevention—Surveillance and Epidemiology, National Center for HIV, STD 
Q 
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TABLE Ii. (Cont’d.) Provisional cases of selected notifiable diseases, United States, 
weeks ending November 6, 1999, and November 7, 1998 (44th Week) 
Hepatitis Lyme 
Gonorrhea C/NA,NB Legionellosis Disease 
Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 1999 1998 1999 1998 1999 1998 1998 
UNITED STATES 282,710 298,684 2,868 2,816 7 1,107 14,034 























NEW ENGLAND 5,214 3 . 5 10 16 4,327 
Maine 4 § 2 3 1 : 73 
N.H 2 ? 42 
Vt 41 33 5 § 1 } 11 
Mass 2,167 20 48 4 2 31 666 
R.l r 2 


571 
2,964 
MID. ATLANTIC 170 32,3 16 18 16 j 743 
Upstate N.Y 751 35 81 g 3 3 567 
N.Y. City 1 7 ) 3 4 218 
N.J 3 5,77 18 1 701 
Pa 10,2 9,346 1 f 38 2,257 
E.N. CENTRAL 55,41 8,55 595 4 709 

1 4 42 
34 
14 
12 


Tex 


MOUNTAIN 

Mont 

Idaho 

Wyo 

LOIO 

N. Mex 

Ariz 

Utah 

Nev 

PACIFIC 

Wash 

Oreg 

Calif 630 

Alaska 260 

Hawai 349 

Guam 39 

PR 282 

VI U bed 
Amer. Samoa U U 
C.N.M.1 U U 


N: Not notifiable U: Unavailable no reported cases 
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TABLE Il. (Cont'd.) Provisional cases of selected notifiable diseases, United States, 
weeks ending November 6, 1999, and November 7, 1998 (44th Week) 
Saimonellosis* 
Malaria Rabies, Animal NETSS PHUS 
Cum Cum Cum Cum Cum 
Reporting Area 1999 a 1998 1999 | 1998 | 


)€ 1,265 





























Not notifiable U: Unavailable no reported cases 
dividual cases may be reported through both the National Electronic Telecommunications System for Surveillance (NETSS) and the 
Put Health Laboratory Information System (PHLIS 
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TABLE Il. (Cont’d.) Provisional cases of selected notifiable diseases, United States, 
weeks ending November 6, 1999, and November 7, 1998 (44th Week) 





Shigellosis* Syphilis 
NETSS PHLIS (Primary & Secondary) Tuberculosis 


Cum Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 1999 























1999 1998 1999 1998 1999" 1998" 
13,368 44 6, T€ 10,449 5,709 6,105 5 14,211 


5 6 


Amer. Samoa 


NMI U U U 





N: Not notifiable U: Unavailable no reported cases 

\dividual cases may be reported through both the National Electron ecommunications System for Surveillance (NETSS) and the 
Public Health Laboratory information System (PHLIS 
"Cumulative reports of provisional tuberculosis cases for 1999 are unavé U r some areas using the Tuberculosis Informatior 


System (TIMS) 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable by vaccination, 
United States, weeks ending November 6, 1999, 
and November 7, 1998 (44th Week) 





H._ influenzae. Hepatitis (Viral), by type Measies (Rubeola) 
invasive A B Indigenous imported* 


Cum Cum Cum Cum Cum 
1998 1999 1999 








Cum Cum 
1999 {1999} 1999 1999 


54 23 17 


1998 


81 91 14,458 19,0 




















Reporting Area 1999" 





7 8 1 6 é 11 


1 1 


U 
U 





filable U: Unavailable no reported cases 
mported measies, cases include only those resulting from importation from other countries 
)f 187 cases among children aged <5 years, serotype was reported for 98 and of those, 26 were type b 





Vol. 48 / No. 44 MMWR 1025 


TABLE Ill. (Cont’d.) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending November 6, 1999, 
and November 7, 1998 (44th Week) 





Meningococcal 
Disease Mumps Pertussis Rubella 


Cum Cum Cum Cum Cum Cum 
Reporting Area 1999 1998 1999 1999 1999 1999 1999 


UNITED STATES 2,020 2,263 6 296 




















4,718 584 1 227 


NEW ENGLAND 10 103 8 
Ma e 


NH 


MOUNTAIN 


Mont 


Wast 
Oreg 
Calif 

Alaska 

Hawaii 

Guam 

PR 

V1 . 
Amer. Samoa U 
C.N.M.1 U 





N: Not notifiable U: Unavailable no reported cases 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
November 6, 1999 (44th Week) 


All Causes, By Age (Years) 





Pad’ All Causes, By Age (Years) 
Total Reporting Area All 








Reporting Area All 
Ages >65 | 45-64] 25-44] 1-24 | <1 





Ages 








>65 | 45-64 | | 1-24 








g¢ 44 , 4 é , 3. ATLA 177 «494 


U 

5 
U 
U 


Spokane, Wast 


—hoOWaCc 


acoma. Wast 


a 
& 








ted States, most of which have populations of 100,000 or 
week that the death certificate was filed. Fetal deaths are not 
reporting methods i ty, thes iv are partial c nts for the current week. Complete 
4 to 6 weeks 
ages 
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increased sentinel trapping densities), releasing sterile male Medflies to interrupt the 
reproductive cycie, and identifying and using safer eradication agents. 

During aerial malathion applications for mosquito control and Medfly eradication, 
the public should be advised to stay indoors and, when appropriate, persons with 
exposure-related health concerns should seek medical attention. The public also 
should be provided with an opportunity to ask questions and receive timely responses 
about the malathion applications (i.e., through telephone hotlines and community 
meetings). When malathion/bait applications are used for Medfly eradication, addi- 
tional precautions are recommended, including immediately washing any skin sur- 
faces that come into contact with malathion/bait-contaminated surfaces; providing 
advance public notification of spray schedules; performing aerial malathion/bait appli 
cations when residents are usually indoors (e.g., at night); directing the homeless to 
shelters; advising highly sensitive persons to leave the area during spraying; and con 
vening a health advisory committee, an action that has been shown to be useful for 
mitigating risk (7). Medfly Eradication Program workers should be trained in the safe 
handling of pesticides, and consideration should be given to measuring plasma and 
red blood cell cholinesterase in these workers before beginning exposure and peri 
odically thereafter (8). Workers should wear the personal protection equipment (PPE) 
listed on the pesticide label. Supplementary PPE also may be indicated 
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Erratum: Vol. 48, No. 43 


In the article, “Tobacco Use—United States, 1900-1999,” on page 9839, in the last 
line of the fourth full paragraph, reference (75 ) should be (77), and on page 990, in the 
first line of the second paragraph under Future Challenges, reference (77) should be 
(78). 
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